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•* NOTICES * 

,.JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dedicated-short-range-communications connection type with 
which the service zone which offers two or more services especially exists about the communication link connection 
type of dedicated short range communications used for an intelligent transport system (Intelligent Transport Systems 
it is called Following ITS). 
[0002] 

[Description of the Prior Art] Although research and development in various systems is done about the intelligent 
transport system (ITS) in recent years aiming at utilization, the electronic toll collection system (Electronic Toll 
Collection it is called Following ETC) is going to be put in practical use especially. 

[0003] The communication mode currently used for this system is called a dedicated-short-range-communications 
method, and is a communication mode in a very narrow field. Two or more systems which apply this dedicated-short- 
range-communications method, and offer various services are studied, and it is expected as a next system of ETC. 
[0004] In this case, in order to aim at the spread of systems, it is necessary to build a communication mode so that one 
mounted vessel can receive two or more services. In addition, a mounted vessel is a wireless device carried in the car 
for communicating with the road-side equipment (walkie-talkie) with which the system side in a dedicated-short- 
range-communications method was fixed, and receiving two or more service information. Moreover, road-side 
equipment is fixed base station equipment formed in the road etc., in order to communicate with the mounted vessel 
carried in the migration car in a dedicated-short-range-communications method and to transmit two or more service 
information, and the data signal about service information and the control signal about various kinds of control are 
transmitted and received between higher-rank offices. 

[0005] The mounted vessel which advanced into each service zone performs the communication link which suited the 
service, and the method which can enjoy the service is examined. There is development of the connection method 
which secures the access time which suited each service to one of the technical problems which must be solved in 
order to realize this. 

[0006] Drawing 3 is the block block diagram showing roughly the conventional ETC dedicated -short-range- 
communications structure of a system. As shown in drawing 3 , this system consists of road-side equipment 1, a 
mounted vessel 2, a car 3, and an ETC zone 4. Road-side equipment 1 is installed in the ETC zone 4, and this ETC 
zone 4 expresses road-side equipment 1 and the service zone whose communication link is possible. And if the 
mounted vessel 2 carried in the car 3 advances into the ETC zone 4, the mounted vessel 2 can receive ETC service by 
communicating with road-side equipment 1. Moreover, road-side equipment 1 is connected with the higher-rank 
office, and the mounted vessel 2 and the information which were transmitted and received are transmitted to a higher- 
rank office. 

[0007] Road-side equipment 1 transmits the signal wave of the radio frequency of Fl by which the amplitude 
deviation modulation (henceforth an ASK modulation) was carried out, or F2, and the mounted vessel 2 receives it. 
mount — a vessel — two — the same — ASK — a modulation — carrying out ~ having had — a radio frequency — F — 
one -- 1 — or — F — two -- ' -- a signal wave — transmitting -- road-side equipment 1 — it — receiving . In this case, in 
the transmitted radio frequency of road-side equipment 1, since two waves of Fl and F2 are assigned, the mounted 
vessel 2 must be processed for distinguishing them. 

[0008] Drawing 4 explains handshaking in radio frequency distinction processing of the mounted vessel 2. As shown 
in drawing 4 , (a) shows the received radio frequency of the mounted vessel 2, (b) shows actuation of a mounted 
vessel receiving side, and (c) shows the contents of a communication link of the mounted vessel 2 and road-side 
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^equipment 1, respectively. 

[0009] As shown in (a), when it advances into the ETC zone where the received radio frequency of the mounted 
^vessel 2 is set up in so that Fl and F2 which are always a received radio frequency may be repeated by the fixed 
search cycling time, if the link is not connected, for example, one is using road-side equipmentF2, the receiving side 
of the mounted vessel 2 carries out actuation as shown in (a) and (b). That is, since radio frequencies differ while 
searching by Fl, since the mounted vessel 2 cannot restore to an input signal, after it goes through the search cycling 
time of Fl, it performs the following search actuation of F2. 

[0010] Next, since a radio frequency is in agreement at the time of F2, it can restore to an input signal. And when the 
signal which specifies service from the inside is detected and it is able to check with ETC service, a radio frequency is 
fixed to F2, the link connection communication link of 2-3 items is performed between the mounted vessel 2 and 
road-side equipment 1 for link connection, and the communication link of ETC service is started after that. 
[0011] 

[Problem(s) to be Solved by the Invention] As explained until now, when the. mounted vessel carried in the car which 
runs in a service zone in the communication link connection type of the conventional dedicated short range 
communications receives service, the radio frequency which road-side equipment transmits will increase, so that the 
service to offer increases, and the actuation which searchs this radio frequency in a mounted vessel will be repeated. 
For this reason, there was a problem of taking the time amount to the completion of communication link connection. 
[0012] This is the problem that the search repeat count which performs distinction processing in a recovery list will 
increase in order to align the receiving side of a mounted vessel with the radio frequency which road-side equipment 
transmits, and the search time increases for this reason, when the radio frequency corresponding to service increases. 
[0013] Since especially ETC service needs to collect a tariff certainly to the car it is running, it is the service which 
requires high-speed link connection compared with other services, and the effect of [ when link connection goes 
wrong ] is large. 

[0014] This invention was made in view of the above, and the place made into the purpose is in the mounted vessel 
which can receive two or more services to offer the communication link connection type of the dedicated short range 
communications which operate satisfactory also to the service which requires high-speed link connection. 
[0015] 

[Means for Solving the Problem] This invention made in order to solve the above-mentioned technical problem In the 
dedicated-short-range-communications system which communicates between the road-side equipment which two or 
more radio frequencies are assigned for every types of services, and forms a service zone, and the mounted vessel 
carried in the car which advanced into the service zone by the receiving side of said mounted vessel In case said two 
or more radio frequencies corresponding to service are searched in a fixed cycle period, it controls to secure the link 
connection time amount demanded by types of services by setting up the occurrence frequency of said radio 
frequency in the cycle period concerned, so that it may differ for said every types of services. 
[0016] Moreover, in case said two or more radio frequencies are searched in a fixed cycle period, the search 
frequency of the radio frequency assigned by the service which requires high-speed link connection is set up highly, 
and the search frequency of the radio frequency assigned by the service which can be carried out by low-speed link 
connection is set up low. 

[0017] Moreover, setting up highly the search frequency of the radio frequency assigned by the service which 
requires the link connection of said high speed sets up so that the count of generating of the radio frequency assigned 
by the service which requires high-speed link connection within 1 time of a radio frequency search cycle period may 
be made into multiple times. 

[0018] Moreover, setting up low the search frequency of the radio frequency assigned by the service which can be 
carried out by the link connection of said low speed sets up so that the count of generating of the radio frequency 
assigned by the service which can be carried out by low-speed link connection within 1 time of a radio frequency 
search cycle period may be considered as as [ 1 time ]. 

[0019] Moreover, it is the modulation technique from which a part of two or more radio frequencies corresponding to 
said service differ, and in case said radio frequency is searched by the receiving side of said mounted vessel, it 
controls to change to change actuation and coincidence of said radio frequency at the modulation technique 
corresponding to the radio frequency concerned. 

[0020] Moreover, two or more radio frequencies corresponding to said service are classified into the specific group, 
before said mounted vessel advances into a service zone, said group is chosen with automatic or hand control, and it 
controls to search only the radio frequency for every group in a fixed cycle period. 
[0021] 
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• [Embodiment of the Invention] The gestalt of operation of this invention is explained referring to a drawing below. 
Drawing 1 is the block diagram showing the service arrangement using the ETC dedicated-short-range- 

.* communications system by this invention. As shown in drawing 1 , the service zone 4 is a zone which serves ETC 
(service 1) currently assigned by the radio frequency of Fl and F2 (FT, F2') which road-side equipment 1 transmits. 
The service zone 6 is a service zone which offers the various information (service 2) currently assigned by the radio 
frequency of F3 and F4 (F3 ! , F4') which road-side equipment 5 transmits. The service zone 8 is a service zone which 
carries out parking lot management (service 3) currently assigned by the radio frequency of F5 and F6 (F5 ! , F6') 
which road-side equipment 7 transmits. Although, as for service 1, high-speed link connection is needed as a property 
of each service, low-speed link connection is sufficient as services 2 and 3. 

[0022] Moreover, the road-side equipments 1, 5, and 7 are connected with a higher-rank office, and the mounted 
vessel 2 carried in the car 3 can be transmitted and received now with the radio frequency of the ASK modulation 
technique of F1-F6 (Fl'-F^), and can respond to three above-mentioned services. A car 3 advances into the sequential 
service zones 4, 6, and 8, and the receiving side of the mounted vessel 2 carries out the frequency search of between 
F1-F6, performs link connection, and receives from the service 1 to the service 3. 

[0023] That is, if a car advances into the service zone 4 which is giving its service by Fl, when the receiving side of 
the mounted vessel 2 searchs received frequency and this frequency is set to Fl, it can restore to the sending signal of 
road-side equipment 1, service information will be received, and service will be started. When a car 3 advances into 
other service zones, it operates similarly. 

[0024] Thus, since link connection is completed through a link connection communication link after carrying out the 
sequential search of F1-F6, the receiving side of the mounted vessel 2 will require about 3 times as many time amount 
as this by the average compared with the link connection time amount at the time of 2 frequencies of Fl and F2 which 
were explained by the Prior art. For this reason, if such a communication link connection type is used for the ETC 
service which requires high-speed link connection like service 1, possibility that link connection becomes impossible 
will come out. 

[0025] Then, in the receiving side of the mounted vessel 2, in case two or more radio frequencies corresponding to 
each service are searched in a fixed cycle period, the search frequency of the radio frequency assigned by the service 
(for example, ETC service) which requires high-speed link connection is set up highly, and the search frequency of 
the radio frequency assigned by the service (for example, various information offers and parking lot management 
services) which can be performed by low-speed link connection is set up low. 

[0026] Drawing 2 is the setting approach of the radio frequency search frequency by this invention. As shown in 
drawing 2 , radio frequencies Fl and F2 are assigned by ETC service, and the service which F3 and F4 provide with 
various information, and F5 and F6 are assigned by the parking lot management service, respectively. High-speed link 
connection is required most, Fl and F2 which the property of each service provides with service 1 are set to F5 and 
F6 which offer F3 and F4 of service 2, and service 3 continuously, and they will call F3-F6 the service which can be 
carried out by low-speed link connection. 

[0027] Repetition actuation of six frequencies is performed, it is the conventional approach and it is [ the item number 
1 of drawing 2 of the search frequency of each frequency is equal, and ] an example which drops to 1/6. And the item 
number 2 of drawing 2 or subsequent ones is the setting approach of the frequency search frequency by this invention. 

[0028] First, the item number 2 of drawing.2 is the example of a repetition of eight frequencies, and in 6 frequency 
****, the radio frequency corresponding to each service adds only 2 frequency 1 batch within a radio frequency 
search cycle period, and carries out 8 frequency search repetition for it on the whole. That is, the count of a search of 
Fl and F2 which were added among one period becomes 2 times, and can make occurrence frequency of Fl and F2 
higher than the conventional approach. Instead, when occurrence frequency becomes low and F3-F6 are put in 
another way from the conventional approach, it means that they had carried out the search time early to the frequency 
as which rapidity is required by making late the search time of the frequency as which rapidity is not required. [ that 
the count of a search continues being 1 time among one period ] Consequently, the occurrence frequency of Fl and 
F2 between one period is set as a quadrant, and the occurrence frequency of F3-F6 is set up low, and drops to 1/8. 
Moreover, the search time turns into the 2/3 time as many search time as this by Fl and F2 compared with the item 
number 1 which is the conventional approach, and F3-F6 become the 4/3 time as many search time as this. 
[0029] The item number 3 of drawing 2 is the example of a repetition of 12 frequencies, and in 6 frequency ****, the 
radio frequency corresponding to each service adds only 2 frequency 3 batch within a radio frequency search cycle 
period, and carries out 12 frequency search repetition for it on the whole. That is, the count of a search of Fl and F2 
which were added among one period becomes 4 times, and the occurrence frequency of Fl and F2 can be set up quite 
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-more highly than the conventional approach. Instead, the occurrence frequency of F3-F6 will be set up lower than the 
conventional approach, the occurrence frequency of Fl and F2 between one period drops to 1/3, and the occurrence 

..frequency of F3-F6 drops to 1/12. [ that the count of a search continues being 1 time among one period ] In this case, 
compared with the conventional approach, the search time of Fl and F2 becomes 0.5 times, and F3-F6 become the 
twice as many search time as this. 

[0030] The example of the item number 4 of drawing 2 shows the case where occurrence frequency is divided into 
three groups. This is the example of a repetition of 18 frequencies, as for the count of a search of Fl and F2, the radio 
frequency corresponding to each service becomes 6 times among one period in 6 frequency ****, the count of a 
search of F3 and F4 becomes 2 times, and the count of a search of F5 and F6 becomes at once. Consequently, it is 
between one period, and F3 and F4 are set as 1/9, and F5 and F6 are set as 1/18 for the occurrence frequency of Fl 
and F2 by 1/3. In this case, compared with the item number 1 which is the conventional approach, the search time of 
Fl and F2 becomes 0.5 times, the search time of F3 and F4 becomes 1.5 times, and F5 and F6 become the 3 times as 
many search time as this. 

[003 1] The example of the item number 5 of drawing.2 shows the case where occurrence frequency as well as an item 
number 4 is divided into three groups. This is the example of a repetition of 12 frequencies, as for the count of a 
search of Fl and F2, the radio frequency corresponding to each service becomes 3 times among one period in 6 
frequency ****, the count of a search of F3 and F4 becomes 2 times, and the count of a search of F5 and F6 becomes 
at once. Consequently, it is between one period, and F3 and F4 are set as 1/6, and F5 and F6 are set as 1/12 for the 
occurrence frequency of Fl and F2 by the quadrant. In this case, compared with the item number 1 which is the 
conventional approach, the search time of Fl and F2 becomes 2/3 time, the search time of F3 and F4 becomes 1.0 
times, and F5 and F6 become the twice as many search time as this. 

[0032] In addition, this invention is not limited to the gestalt of the above-mentioned implementation. With the gestalt 
of the above-mentioned implementation, although it is the same, and low-speed link connection is sufficient, the 
service request which wants to enlarge transmission capacity depending on service is also considered by all the 
modulation techniques of the frequency assigned by each service. In this case, what is necessary is it to be also 
possible for to adopt QPSK and a modulation technique of high efficiency like 16QAM, and just to assign the 
modulation technique according to individual corresponding to each frequency. In this case, in case a radio frequency 
search is carried out by the receiving side of a mounted vessel, it is made to change to the strange recovery method - 
corresponding to this radio frequency at change actuation and coincidence of a radio frequency. 
[0033] Moreover, it is premised on the ability not to predict into which service zone a mounted vessel advances until 
now, and how to search all the radio frequencies for service for this reason, and to perform link connection has been 
explained. However, in order to shorten link connection time amount, before it classifies two or more radio 
frequencies for [ each ] service into the specific group beforehand and a mounted vessel advances into a service zone 
as another device which reduces the number of searches of a frequency, this group is chosen with automatic or hand 
control, and there is also the approach of constituting so that only the radio frequency for every group may be 
searched. 

[0034] For example, six of the frequency for service of drawing 1 explained until now are made into Group a. [ when 
four of the newly extended frequency for service are classified as a group b, Group's a service zone is built in an area 
A and Group's b service zone is built in an area B ] When it transmits to a mounted vessel, and the signal which 
chooses the receive mode is automatically changed from a system beforehand or a car passenger changes manually 
before a car advances into these areas In an area A, it operates by the group a receive mode, and only six frequencies 
are searched, it can operate by the group b receive mode, only four frequencies can be searched, and effectiveness is 
demonstrated to compaction of link connection time amount in an area B. 

[0035] Furthermore, in the example of the group division in the above-mentioned frequency for service, although the 
whole frequency was explained by dividing into two, Group a and Group b, there is also the way of dividing which 
prepares the frequency overlapped between these two groups. This is a case with the service offered in common with 
Group a and Group b. 
[0036] 

[Effect of the Invention] As explained above, in case two or more radio frequencies corresponding to each service are 
searched in a fixed cycle period in the receiving side of a mounted vessel according to this invention The search 
frequency of the radio frequency assigned by the service which the occurrence frequency of a frequency is changed 
and requires high-speed link connection is set up highly. By setting up low the search frequency of the radio 
frequency assigned by the service which can be carried out by low-speed link connection, it is effective in making 
communication link connection satisfactory also to two or more services which require high-speed link connection. 
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-{0037] Moreover, it is the modulation technique from which a part of two or more radio frequencies corresponding to 
each service differ in the receiving side of a mounted vessel according to this invention, and in case a radio frequency 
As searched by the receiving side of this mounted vessel, the service from which various link connection demand rates 
differ, and the service from which various transmission capacity differs can be offered by controlling to change to 
change actuation and coincidence of a radio frequency at the modulation technique corresponding to this radio 
frequency. 

[0038] Moreover, according to this invention, in the receiving side of a mounted vessel, link connection time amount 
can be shortened by controlling to classify two or more radio frequencies corresponding to each service into the 
specific group, to choose this group with automatic or hand control, before a mounted vessel advances into a service 
zone, and to search only the radio frequency for every group in a fixed cycle period. 

[Translation done.] 
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h* NOTICES * 

.JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the dedicated-short-range-communications system which communicates between the road-side 
equipment which two or more radio frequencies are assigned for every types of services, and forms a service zone, 
and the mounted vessel carried in the car which advanced into the service zone by the receiving side of said mounted 
vessel By setting up so that the occurrence frequency of said radio frequency may be differed for said every types of 
services in the cycle period concerned in case said two or more radio frequencies corresponding to service are 
searched in a fixed cycle period The dedicated-short-range-communications connection type characterized by 
controlling to secure the link connection time amount demanded by types of services. 

[Claim 2] The dedicated-short-range-communications connection type according to claim 1 characterized by setting 
up highly the search frequency of the radio frequency assigned by the service which requires high-speed link 
connection, and setting up low the search frequency of the radio frequency assigned by the service which can be 
carried out by low-speed link connection in case said two or more radio frequencies are searched in a fixed cycle 
period. 

[Claim 3] Setting up highly the search frequency of the radio frequency assigned by the service which requires the 
link connection of said high speed is a dedicated-short-range-communications connection type according to claim 2 
characterized by setting up so that the count of generating of the radio frequency assigned by the service which 
requires high-speed link connection within 1 time of a radio frequency search cycle period may be made into multiple 
times. 

[Claim 4] Setting up low the search frequency of the radio frequency assigned by the service which can be carried out 
by the link connection of said low speed is a dedicated-short-range-communications connection type according to 
claim 2 characterized by setting up so that the count of generating of the radio frequency assigned by the service 
which can be carried out by low-speed link connection within 1 time of a radio frequency search cycle period may be 
considered as as [ 1 time ]. 

[Claim 5] The dedicated-short-range-communications connection type according to claim 1 which is a modulation 
technique from which a part of two or more radio frequencies corresponding to said service differ, and is 
characterized by controlling to change to change actuation and coincidence of said radio frequency _at the modulation 
technique corresponding to the radio frequency concerned in case said radio frequency is searched by the receiving 
side of said mounted vessel. 

[Claim 6] The dedicated-short-range-communications connection type according to claim 1 characterized by 
controlling to classify two or more radio frequencies corresponding to said service into the specific group, to choose 
said group with automatic or hand control before said mounted vessel advances into a service zone, and to search only 
the radio frequency for every group in a fixed cycle period. 



[Translation done.] 
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